Abstract. The Drinfeld modular function µ is a generator of the function field of the Drinfeld modular curve X 0 (T ) and has an t-expansion with the integral coefficients at infinity. In this paper, we show that the coefficients of µ has congruence properties modulo powers of T .
Introduction
Vincent Bosser [1] showed that the coefficients of the Drinfeld modular invariant j has congruence properties modulo powers of polynomials of degree 1 in F q [T ] . It can be applied for a generator µ of the function field of the Drinfeld modular curve X 0 (T ). The generator µ plays an important role in the study of X 0 (T ) and the construction of class fields over function fields. Jeon and Kim [2] show that µ gives a plane model for X 0 (T ) and the singular values of µ generate class fields over imaginary quadratic function fields.
In this paper, by using tools of Bosser we show that the coefficients of µ has congruence properties modulo powers of T .
Preliminaries
Let K be the rational function field F q (T ) over the finite field F q of characteristic p and A = F q [T ] . Let K ∞ be the completion of K at ∞ = (1/T ) and C be the completion of an algebraic closure of K ∞ . On K, we consider the degree valuation -deg associated with the infinite place ∞ of K, where deg :
There is a unique extension of | · | to C, labelled by the same symbol.
Let Ω = C − K ∞ . Then the group GL 2 (A) acts on Ω in the following way:
Let Q be a monic polynomial of A. Consider the following Hecke congruence subgroup of GL 2 (A):
For each group Γ 0 (Q), the rigid analytic space Γ 0 (Q)\Ω is endowed with a unique structure of a smooth affine algebraic curve over C. We let Γ 0 (Q)\Ω be its smooth projective model.
. Let L = πA be the rank 1 A-lattice in C corresponding to the Carlitz module,
Let e L be the exponential function associated to L, i.e.,
We define
and
A Drinfeld modular function for Γ 0 (Q) is a meromorphic function f : Ω → C that satisfies:
We briefly explain the last condition. Let α be a cusp of Γ 0 (Q) and v ∈ GL 2 (K) with v(∞) = α. Now (ii) means that f (vz) has a convergent series expansion with respect to a local parameter at α for Γ 0 (Q)\Ω. Now we define a Drinfeld modular function µ for Γ 0 (T ). Define the ath
Then we have t(az) = t |a| /f a (t). Now we define
,
Then we have the following property. Proposition 2.1. (1) µ(z) generates the function field C(X 0 (T )).
(2) µ(z) has an s-expansion with integral coefficients at infinity as follows:
Proof. See [2, p. 277] 3. Congruence properties of µ modulo power of T
We define the meromorphic function U T µ on Ω by
and n ∈ N, we denote by ( 
(
2) U T µ(z) is invariant under the action of Γ 0 (T ). (3) Write µ(z) = n≥1−q b n t n (b n ∈ A). Then U T µ(z) is holomorphic at infinity with the following expansion
where a j = j≤n≤1+(j−1)q i∈N 2 ,i 0 +i 1 =j−1,i 0 +qi 1 =n−1
Proof. see [1, Corollary 2.8, 2.10 and Lemma 2.12]
(z) is holomorphic at infinity and has the following expansion for
where a n = 0≤i≤n(q−1)−1
(z) has a simple pole at the cusp 0. (4) U T µ(z) generates the function field C(X 0 (T )).
Proof. From Lemma 3.1(3), we have a j = 0 for any j ≡ 0 (mod q − 1) because n − j = i 1 (q − 1) ≡ 0 (mod q − 1) implies n ≡ j (mod q − 1). Hence we obtain the s-expansion of U T µ(z) at infinity as follows:
. Now observe the behavior of U T µ(z) at the other cusp 0 of Γ 0 (T ). By Lemma 3.1(1), we have
Therefore U T µ(z) has a simple pole at 0. Consequently, U T µ(z) generates the function field C(X 0 (T )) by Lemma 3.1(2).
Theorem 3.3. The Drinfeld modular function µ(z) has an s-expansion with integral coefficients at infinity as follows:
Then we obtain that 0≤i≤q−1
Here k j denote binomial coefficients.
Proof. Note that
where a n are in Proposition 3.2.
From this equation we obtain that a 1 = −T q and a n = −c 0 a n−1 − c 1 a
By mathematical induction, a n ≡ 0 (mod T q ) for all n ≥ 1. Consequently, the assertion is true because Proof. It follows from Theorem 3.3. 
